Mode of action of BO-1341: transport pathway through the outer membrane of Escherichia coli.
BO-1341, a new semisynthetic cephalosporin having a 6,7-dihydroxyisoquinolinium moiety at the C-3 methylene, possesses potent antibacterial activity against Gram-negative bacteria including glucose-nonfermentative bacteria, especially Pseudomonas aeruginosa. In order to elucidate the mechanisms of action, the transport pathway of BO-1341 through the outer membrane of Escherichia coli was studied. The antibacterial activity of BO-1341 was not affected by the deficiency in OmpF and OmpC porin channels compared with its wild-type strain, but was affected by the iron concentration in the medium. Susceptibility testing with the mutants involved in the iron transport system indicated that the tonB mutant was resistant to BO-1341. Analysis of the spontaneous mutants resistant to BO-1341 revealed a mutation in the tonB gene. The strong activity of BO-1341 and the lack of cross-resistance to other cephalosporins may be attributable to the unique transport system through the outer membrane of Gram-negative bacteria.